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1st Symposium on Current Topics in Molecular Biophysics 
structure-based design of novel inhibitors using virtual screening approaches. 
fCatB inhibitors abrogate the parasite life cycle and have a low selectivity 
regarding the specific host proteases, human (hCatB) and bovine (bCatB} 
cathepsins B. The Maybrigde Hit-finder is a 14,400 compound cluster base 
líbrary based on the Upinski's rule of five and gives a selection of drug-like 
compounds, and once a hit is found, it gives about 10 closely related 
compounds that can be screened for a follow up prior to any synthetic 
procedure. In this work, we predict five putative selective inhibitors of fCatB 
by combining comparative modeling (multiple structures complex template), 
molecular docking (CA074, a dipeptidyl nitrile and Maybrigde Hit-finder 
compounds) and molecular dynamic simulations. The cathepsin B complex 
systems were stable after SOns according to the RMSD. Cavitie 's prediction, 
ligand interactions and molecular dynamic simulations were made. Also, 13 
potentially determinant residues for the substrate specificity were identified, 
and it was suggested that tree o f them could enhance the design of selective 
cathepsin B Fasciola hepatica inhibitors regarding to mammalian cathepsins. 
[1] Law, R.H., Smooker, P.M., lrving, J.A., Piedra, D. E., et ai (2003) lnfect. lmmun. 
71 (1 2): 6921-6932. 
(2] Zhou, Z., Wang, Y. & Bryant, S.H. (201 O) J Moi Graph Model. 28(8): 714-727. 
Financiai support: CAPES, CNPq, FAPERJ. 
Poster#12 
Presenter: David A. Ruiz-Tijerina 
Affiliation: Universidade de São Paulo, Física dos Materiais e Mecânica 
Email: druiz@if.usp.br 
Title/Abstract: Using numerical renormalization group calculations, we study 
the effect of a vibrational mode on the electronic properties of a deformable 
spin-1 molecule, in a break junction setup. Stretching the molecule along the 
transport axis introduces a static magnetic anisotropy, as shown by 
experiments[1]. Our results indicate that a spin-vibron coupling can also 
contribute to the net anisotropy, countering the effects of stretching and 
driving the system through a quantum phase transition into a non-Fermi-
liquid ground state, going through a Kondo quantum criticai point with 
enhanced zero-bias conductance through the device. 
[1] Science 328 1370 (201 O) 
[2] Phys. Rev. B 86, 035437 (2012) 
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Title/Abstract: In silico assessment of anti-inflammatory potential of three 
diterpene acids from sunflower 
Cícera Luana Cruz Tavares, Cícera Jacielly de Matos Cassiano, Diniz Maciel de 
Sena Junior 
Helianthus anuus L. (Asteraceae) is a popular plant known as sunflower. lts 
commercial usage ranges from edible oils to pharmacological products, with 
known anti-inflammatory action. In this work we assess the interactions of 
grandiflorolic, kaurenoic and trachylobanoic acids with COX-2 by means of 
molecular docking calculations, using the AutoDock program. Their molecular 
structure were optimized at the MP2 levei of theory, with 6-31 G(d,p) basis set, 
using G.A.M.E.S.S. software. Protein structure was obtained from the Protein 
Data Bank repository, with six different substances: diclofenac, naproxen, 
flurbiprofen, arachidonic acid, SC-558 and celecoxib, which also had their 
structures optimized at the same levei of theory, and were also docked to 
their parent proteins. Binding energies and nearby residues were then 
compared, showing that the diterpene acids birid stronger than most anti-
inflammatories, except celecoxib and SC-558, which are COX-2 selective. 
Grandiflorolic acid showed the lowest binding energies, while trachylobanoic 
acid showed the highest ones ofthe group. 
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Title/Abstract: Recently, potential applications of Desferrioxamine and other 
iron chelators have attracted attention for the clinicai management of 
neurodegenerative diseases. Several studies in the literature indicate that 
metal imbalance in the brain can be involved in neurodegenerative diseases 
such as Parkinson and Alzheimer. Many genetic disorders in humans are 
caused by imbalance of body iron. A strategy is to link the iron chelator to 
peptides such as TAT or penetratin gain access to iron overloaded sites in the 
brain. In this case, the study of the structure and binding modes of iron to the 
chelator system helps to understand their biological mode of action. Here it is 
reported some of the hyperfine parameters calculations for Ferrioxamine B, 
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performed in the framework of the Kohn-Sham(KS) scheme of the Density 
Functional Theory (DFT). 
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Title/Abstract: pH effect on protein stability and dynamics of frataxin from 
Psychromonas ingrahamii 
Roman EA, Gonzalez Lebrero RM, Craig PO, Santos J 
Frataxin is a protein that participates in iron binding and delivery to other 
proteins. lts absence in humans yields Friedreich's Ataxia. In our laboratory we 
study iron binding and folding mechanism of human and Psychromonas 
ingrahamii frataxin (pFXN). Here, we will discuss our results on the stability 
and dynamics of pFXN. We previously reported that pFXN stability is highly 
modulated by pH in the range 6-8 (Roman EA at ai.BBA, 2013). Then, we 
performed stopped-flow experiments to study its folding kinetics. Our results 
indlcate that in the range between 6-8, both transition and native state 
ensambles are affected by a shift in pH, increasing protein stability at the 
lowest pH. Protein crystals of pFXN made in collaboration with Dr. Alberto 
Podjarny's laboratory revealed that the position histidine residues in the 
structure could be important for pFXN stability. To further gain knowledge on 
this, we did simulation experiments using structure based models. Residues 
were reduced to 3 atoms over which the bonded and non bonded forces 
were projected. In this model only the residues that make contact in the 
native state interact favorably whereas ali the others interact only repulsively 
through excluded volume effect. The model was supplemented with a 
coulombic electrostatic potential to account for the effect of pH on the 
stability of the protein. Ou r results show that protonation of histidine residues 
highly modulate protein stability. This combined approach of computer 
simulations and experiments made it possible to improve our interpretation 
of the experimental results. Now, we are replacing one by one histidine 
residues in the protein to account for their specific effect on the effect of pH. 
Our results are promising to understand, for this system, the relation between 
protein stability and dynamics. 
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Title/Abstract: The concentration of 3',5'-cyclic diguanylate (c-di-GMP) 
changes the activity of many proteins by allosteric interaction. In that way 
indirectly this messenger controls cell processes such as cell cycle, virulence 
and biofilm formation. The responsible to produce c-di-GMP is diguanylate 
cyclases (DGCs) produce c-di-GMP while specific phosphodiesterases (PDEs) 
degrade it. The regulation of these proteins is associated with its usual 
multiplicity of domain. In special, the regulation performed by externai 
sensors is poorly understood. The present study come to supply this lack 
investigating ali of DGCs and PDEs from Pseudomonas aeruginosa and 
Xanthomonas axonopodis associate with a periplasmatic domain sensor 
CHASE. Crystallography tecniques, biochemical assays and in vivo 
experements is performed to this propose. This work tries verify the ligand of 
the sensor portion and how its can change the phenotypes of the bacteria, 
based on their homologous. 
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Title/Abstract: Analysis of the interaction between Coq1 O protein and Q6 
coenzyme through comparative modelling and docking studies 
Fabiana Dias Póvoa, Lucas Bleicher, José Ribamar dos Santos Ferreira Júnior, 
Rafaela Salgado Ferreira 
Coql Ois a protein located in the inner mitochondrial membrane. lt presents a 
START doma in implicated in binding lipophilic molecules. Coq1 O acts 
indirectly in the biosynthesis of coenzyme Q and it is probably involved in 
mitochondrial transport of Coq6 in S. cerevisae. In this work, we employed a 
comparative structure model of Coq1 O to perform docking studies and 
suggest mutations which could interfer with Coq6 binding. We first docked 
Coq6 in Coq10 using the programs Molegro and Autodock Vina. Then we 
analyzed protein-ligand chemical interactions in the visualization program 
Pymol, to choose the best docking results. Our results indicate that Ser79 and 
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